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SUMMARY 


Vibration  data  were  obtained  in  and  outside  a two-story  pri- 
vate home  during  the  passby  of  rapid  transit  cars  on  the  Brighton 
Line  of  the  New  York  City  Transit  Authority  (NYCTA) . The  home, 
situated  within  30  feet  of  the  near  tracks,  was  instrumented  with 
six  vibration  transducers  in  several  rooms  and  on  the  outside 
patio.  An  analysis  of  the  data  showed  the  ground-borne  vibration 
spectra  peaked  in  the  40  Hz  1/3  octave  band.  This  frequency  is 
directly  related  to  the  natural  resonance  of  the  cars'  suspension 
system.  The  spectral  data  measured  in  the  home  (vertical  axis 
midfloor)  exhibited  an  additional  peak  near  20  Hz.  This  is  a 
function  of  the  natural  resonance  of  the  floor. 

No  attempt  has  been  made  to  assess  the  vibration  level 
measured  vs.  annoyance  or  damage  criteria  since  it  is  beyond 
the  scope  of  this  limited  project.  The  purpose  of  this  project 
was  to  obtain  data  to  expand  the  data  base  being  developed  by 
the  Transportation  Systems  Center  for  the  prediction  of  ground- 
borne  noise  and  vibration  near  transit  systems. 
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1.  INTRODUCTION 


This  report  documents  the  results  of  a vibration  measurement 
program  conducted  on  August  14-15,  1980  in  the  Midwood  section 
of  Brooklyn,  NY  next  to  the  tracks  of  the  Brighton  Line  of  the 
New  York  City  Transit  Authority  (NYCTA) . The  test  was  conducted 
by  the  U.S.  Department  of  Transportation  - Transportation  Systems 
Center  (DOT/TSC)  for  the  U.S.  DOT-Urban  Mass  Transportation 
Administration . 

A two-story  home  of  a private  citizen  at  1546  E 16th  Street, 
Brooklyn  NY,  was  instrumented  to  obtain  a measure  of  the  ground 
and  structural  vibration  levels  resulting  from  the  passby  of 
rapid  transit  trains.  The  house  was  built  on  the  old  roadbed 
of  the  Long  Island  Railroad  in  1943  and  stands  approximately 
30  feet  from  the  near  track  of  the  four-track  right-of-way  of  the 
Brighton  Line.  R-27,  R.-30,  R-38,  R-40,  R-42,  and  R-44  transit 
cars  made  up  into  8-  and  10-car  trains  travel  on  these  tracks 
enroute  between  the  Bronx  and  Brooklyn. 

Vibration  transducers  were  deployed  in  three  separate  rooms 
in  the  home  on  both  the  first  and  second  floors.  Vibration 
levels  in  the  vertical  and  transverse  axes,  resulting  from  the 
passby  of  the  transit  trains,  were  measured  and  recorded  on 
magnetic  tape.  In  addition,  ground  vibration  levels  in  three 
axes  were  recorded  within  3 feet  of  the  foundation  of  the  home  on 
the  concrete  backyard  patio. 

Spotters  identified  passing  trains  by  car  type,  number  of 
cars  in  the  train,  speed,  passenger  load,  and  track  number  for 
correlating  with  the  measured  vibration  data.  All  data  tapes 
were  returned  to  TSC  for  reduction  and  analysis. 
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2,  EXPERIMENTAL  APPROACH 


2.1  BASIC  APPROACH 

The  movement  of  transit  cars  on  tracks  over  railbeds  is  ac- 
companied by  the  generation  of  ground-borne  vibration.  This 
vibration,  transmitted  to  a structure,  depends  upon  the  elastic 
properties  of  the  medium  relative  to  the  structure.  To  obtain  a 
measure  of  the  ground-borne  vibration  and  the  structural  vibra- 
tion levels,  vibration  transducers  (accelerometers)  were  deployed 
in  three  rooms  of  a two-story  residential  home  at  1546  E.  16th 
Street,  Brooklyn,  NY  and  on  the  attached  backyard  concrete  patio, 
3 feet  from  the  foundation  of  the  home  (see  floor  plan  Figure  1) . 
Six  individual  accelerometers  were  simultaneously  deployed  during 
the  two-day  period  (August  14-15,  1980  as  follows: 

Axis 


August  14 
1500-1800 

, 1980 
Hours 

Midfloor,  2nd  floor 
dining  room 

Vertical 

Load-bearing  wall,  2nd 
floor  dining  room 

Vertical 

Transverse 

Midfloor,  2nd  floor  living 
room 

Vertical 

Load-bearing  wall,  2nd  floor 
living  room 

Vertical 

Transverse 

August  15 
0730-0930 

, 1980 
Hours 

Midfloor,  1st  floor  den 

Load-bearing  wall,  1st  floor 
den 

Vertical 

Vertical 

Transverse 

Backyard  patio 

Vertical 

Longitudinal 

Transverse 

Measurements  were  scheduled  during  the  evening  rush  hour  on 
August  14  (1500-1800  hours)  and  the  morning  rush  hour  of  August  15 
(0730-0930  hours).  All  trains  that  passed  during  these  time  per- 
iods were  measured,  and  vibration  data  from  the  six  sensors  were  re- 
corded on  magnetic  tape  to  be  processed  back  at  the  TSC  laboratory. 
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Spotters  identified  trains  that  passed  the  measurement  loca- 
tion by  time  of  day,  car  type,  number  of  cars,  approximate  speed, 
passenger  load,  and  track  number  for  correlating  with  the  recorded 
noise  data.  A total  of  125  trains  passed  the  measurement  site 
during  the  periods  of  observation.  Appendix  A contains  the  on- 
site observer’s  log  data. 

2.2  MEASUREMENT  SITE 

Through  the  courtesy  of  a private  citizen,  a brick  two-story 
"attached"  home  at  1546  E 16th  Street,  Brooklyn,  NY  was  made 
available  for  instrumenting  for  the  purpose  of  monitoring  vibra- 
tion levels  resulting  from  the  passby  of  transit  trains  on  the 
nearby  four  tracks  (2  local,  2 express)  of  the  Brighton  line  of 
the  NYCTA  (see  photographs  Figure  2) . 

The  home,  set  back  30  feet  from  the  near  transit  track,  was 
built  without  a cellar  on  the  old  roadbed  of  the  Long  Island 
Railroad  (see  Figure  3) . The  level  of  the  first  floor  was  12  feet 
below  the  level  of  the  rails  of  the  four  track  right-of-way  of  the 
Brighton  Line. 

Accelerometers  were  deployed  on  two  successive  days  (August 
14-15,  1980)  in  three  rooms  of  the  two-story  residence  and  on  the 
outside  patio.  Two  rooms  on  the  second  floor,  the  dining  room  and 
the  living  room,  were  instrumented  the  first  day.  On  the  second 
day,  the  first  floor  den  and  the  backyard  patio  were  instrumented. 

In  each  of  the  three  rooms,  vibration  transducers,  mounted 
on  the  floor  in  the  center  of  the  room,  monitored  vibration 
levels  in  the  vertical  axis.  In  addition,  two  vibration  trans- 
ducers, mounted  on  the  floor  within  six  inches  of  a load-bearing 
wall,  monitored  vibration  levels  in  the  vertical  and  transverse 
(perpendicular  to  the  track)  axes  (see  photograph  Figure  4)  . 

On  the  outside  patio,  three  accelerometers  were  mounted  3 
feet  from  the  foundation  of  the  home  on  a one-inch  brass  cube 
Tone  on  each  of  three  faces)  to  monitor  vertical  ground  motion, 
the  transverse  motion  (i.e.,  perpendicular  to  the  track),  and 
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the  longitudinal  motion  (parallel  to  the  track).  The  patio  lo- 
cation was  8 feet  below  the  level  of  the  near  rails  (see  photo- 
graphs, Figures  2C  and  2D). 


2.3  INSTRUMENTATION  AND  DEPLOYMENT 

The  vibration  measuring  systems  consisted  of  Endevco  Ac- 
celerometers Model  2217E  with  signal  conditioning  amplifiers  and 
filters  as  shown  in  Figure  5.  Vibration  data  in  the  frequency 
range  1 Hz  to  2500  Hz  was  recorded  on  three  tracks  of  a four- 
track  FM  Instrumentation  Tape  Recorder  HP  Model  3960A.  A time 
code  signal  was  recorded  on  the  fourth  track  for  exact  time  syn- 
chronization of  the  recorded  data  with  the  observers'  log  of 
events  and  between  measuring  systems.  The  GR  type  1557A  Vibra- 
tion Calibrator  was  used  to  provide  a dynamic  1 g acceleration 
reference  signal  at  100  Hz.  This  calibration  signal  was  recorded 
on  tape  for  each  of  the  six  measuring  systems.  Two  identical 
three  - channel  systems  were  used. 

In  the  middle  of  the  first  floor  den  and  second  floor  living 
room,  the  accelerometers  were  attached  as  follows:  a number  9, 

1 1/2  inch  flathead  wood  screw  was  screwed  into  the  hardwood 
flooring  through  the  wall-to-wall  rug,  taking  care  not  to  damage 
the  rug  nap  or  the  backing  material. 

A one-half  inch  washer  was  epoxied  to  the  head  of  the  wood 
screw  to  provide  a flat  mounting  surface  for  an  accelerometer. 

The  accelerometer  was  then  attached  to  the  washer/screw  combination 
with  beeswax. 

In  the  middle  of  the  second  floor  dining  room,  the  accelero- 
meter was  mounted  directly  to  the  asphalt  tile  flooring  with 
beeswax . 

In  all  three  rooms,  at  the  load-bearing  wall  locations,  two 
accelerometers  were  mounted  on  the  vertical  and  transverse  faces 
of  one-inch  brass  cubes.  Each  cube  was  attached  to  the  flooring 
with  beeswax  (In  the  dining  room,  it  was  attached  directly  to  the 
asphalt  tile;  in  the  living  room  and  den,  the  rug  was  peeled  back 
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from  the  wall  and  the  cube  was  attached  to  the  hardwood  floor- 
ing) (see  photograph  Figure  4) . 

On  the  outside  patio,  accelerometers  were  mounted  on  three 
faces  of  a one-inch  brass  cube,  and  the  cube  was  epoxied  directly 
to  the  concrete  patio  (see  photograph  Figure  2D) . 

2.4  DATA  REDUCTION 

The  configuration  of  the  data  reduction  system  is  shown  in 
Figure  6.  The  acceleration  data  plus  the  calibration  signal  which 
were  recorded  on  tape,  were  reproduced  and  fed  to  a GenRad  1921 
Real-Time  Analyzing  System  made  up  of  a 1925  Multifilter  and  1926 
Multichannel  RMS  Detector.  The  necessary  gain  adjustments  were 
made  in  the  multifilter  and  graphic  level  recorder  using  the  cali- 
bration reference  signal. 

The  GenRad  1925  Multifilter  contains  a set  of  30  parallel 
1/3  octave  band  filter  channels  ranging  from  3 Hz  to  2500  Hz  plus 
an  unfiltered  channel  with  flat  response. 

The  output  of  the  unfiltered  channel  was  fed  to  the  Graphic 
Level  Recorder  to  produce  a chart  of  acceleration  level  vs.  time 
(acceleration  time  history)  of  all  the  recorded  data.  All  31 
outputs  of  the  multifilter  were  fed  into  the  1926  multichannel 
detector.  The  detector  simultaneously  computes  the  rms  (root 
mean  square)  level  for  each  filter  channel,  over  a designated 
measurement  period,  and  converts  the  level  to  a digital  output. 

The  digital  data  (frequency  spectra)  was  then  fed  to  the  Data 
General  N0VA2  computer  for  storage  and  further  processing.  For 
this  program,  the  multichannel  detector  was  programmed  to  provide 
contiguous  one-second  averages  of  the  acceleration  data  over 
the  period  of  each  passby  event.  The  period  of  the  event  was 
determined  by  inspection  of  the  acceleration  level  time  history. 
The  time  between  the  passage  of  the  first  wheel  truck  and  the 
last  was  taken  as  the  period  of  the  event. 
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Further  processing  of  the  data  was  accomplished  by  computer 
to  produce  the  average  acceleration  spectra  over  the  period  of 
each  event  at  each  measurement  location.  In  addition,  the 
average  acceleration  level  (dB  re  1 micro-g)  was  computed  along 
with  the  average  velocity  level  (dB  re  1 microinch  per  second) 
and  the  average  displacement  level  (dB  re  1 microinch) . 
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3,  MEASUREMENT  DATA 


3 . 1 SUMMARY  DATA 

Summary  vibration  data  from  the  passby  of  trains  on  the 
Brighton  Line  of  the  NYCTA  are  presented. 

Table  1 contains  the  average  acceleration  levels  measured  at 
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In  a similar  manner,  Tables  2 and  3 contain  calculated  average 
velocity  and  displacement  levels. 

Note  that  because  of  instrumentation  problems,  some  date  on 
August  15,  1980  was  not  retrieved. 

An  inspection  of  the  acceleration  levels  of  Table  1 shows,  in 
general,  that  the  levels  measured  at  the  various  locations  in  the 
house  are  less  than  the  ground  vibrations  measured  on  the  outside 
patio.  The  exceptions  are  the  vertical  acceleration  levels 
measured  midfloor  in  the  first  floor  den.  As  discussed  in  the 
spectral  data  of  Section  3.3,  a floor  resonance  at  approximately 
40  Hz  has  the  effect  of  amplifying  the  ground  vibrations  trans- 
mitted to  the  home  structure.  The  ground  vibration  peaked  at  40  Hz. 

3.2  ACCELERATION  TIME  HISTORIES 

Graphic  level  time  history  recordings  are  presented  of  the 
acceleration  levels  measured  at  several  locations  during  the 
passby  of  representative  events.  Figures  7 and  8 contain  coin- 
cident time  history  recordings  of  the  acceleration  levels  mea- 
sured in  three  axes  on  the  backyard  concrete  patio.  Figure  7 
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contains  graphic  recordings  of  the  acceleration  levels  measured 
on  the  concrete  patio  from  the  15  mph  passby  on  track  2 of  a 
fully  loaded  10-car  train  made  up  of  R40  and  R42  cars.  The 
peaks  on  the  time  history  are  the  result  of  the  "point  source" 
vibrations  from  the  wheel  trucks  as  they  pass  the  measurement 
location.  In  this  case,  the  uniformity  of  the  peaks  suggests  all 
wheel  trucks,  on  the  cars  were  of  equal  quality. 


For  comparison,  Figure  8 contains  graphic  recordings  of 
acceleration  levels  measured  on  the  concrete  patio  from  the  1 
passby  on  track  2 of  a partially  loaded  8-car  train  made  up  o 
R44  cars.  Note  that  the  wheel  trucks  between  the  first  and  s 
and  fourth  and  fifth  car  contain  one  or  more  bad  wheels. 
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Figure  9 contains  graphic  level  time  history  data  measured 
simultaneously  for  the  same  8-car  train  of  Figure  8 above  in  the 
first  floor  (ground  floor)  den.  The  A and  B curves  respectively 
are  data  measured  in  the  transverse  and  vertical  axes  6 inches 
from  a loadbearing  wall.  Note  the  histories  are  not  too  dissimi- 
lar from  the  transverse  and  vertical  data  from  the  patio.  How- 
ever, Figure  9C,  which  contains  data  measured  in  the  vertical  axis 
in  the  middle  of  the  floor  in  the  den,  shows  an  increase  in  the 
levels  measured.  One  may  suspect  that  the  floor  has  begun  to 
resonate  (This  will  be  confirmed  upon  examination  of  the  spectral 
data  of  Section  3.3). 


To 

level  t 
in  the 
an  8-ca 
10  mph. 
bearing 
greater 
at  the 
However 
greater 


compl 

ete  the  comparison, 

ime  hi 

story  data  measured 

second 

floor  dining 

and  1 

r trai 

n of  R44  cars 

trave 

Note 

the  vertical 

and  t 

wall 

in  the  dining 

room 

than  the  vertical  and  tr 
load-bearing  wall  in  the 
, the  vertical  accelerati 
than  that  of  the  dining 


Figures  10  and  11  contain  graphic 
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living  room,  as  would  be  expected, 
on  of  the  living  room  floor  is 
room  floor. 


3.3  FREQUENCY  SPECTRA 

Data  from  similar  events  were  averaged  together  to  increase 
statistical  significance  of  the  information  measured  for  each 
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An  inspection  of  the  acceleration  spectral  data  in  the  verti- 
cal axis  on  the  outside  patio  and  midfloor  in  each  of  the  three 
rooms  in  the  home  shows  a peaking  of  the  data  in  the  40  Hz  1/3 
octave  frequency  band.  In  addition,  a second  peak  in  the  spectra 
is  noted  in  the-  20  Hz  1/3  octave  frequency  band  in  the  living  room 
and  in  the  25  Hz  band  in  the  dining  room. 


The  peak  in  the  data  in  the  40  Hz  band  is  as  expected,  and  is  a 
function  of  the  resonances  of  the  suspension  system  of  these 
transit  cars.  The  20  Hz  band  peak  in  the  second  floor  living  room 
and  the  25  Hz  band  peak  in  the  second  floor  dining  room  suggest  a 
sympathetic  floor  resonance  in  the  vicinity  of  20  and  25  Hz 
respectively.  The  floor  in  the  first  floor  den  appears  to  re- 
sonate at  or  near  40  Hz.  This  may  be  explained  by  the  fact  that 
with  no  cellar  in  the  home,  the  floor  in  the  den  may  be  supported 
at  various  places  under  the  floor  thus  effectively  changing  the 
dimensions  of  the  "vibrating  plate."  This  was  not  verified 
since  this  area  could  not  be  seen  from  the  opening  in  the  small 
crawl  space  between  the  floor  and  ground. 


9 


SLCQMD  FLC>Cg. 


FI  FIST  FUOOR. 


FIGURE  1.  FLOOR  PLAN,  PRIVATE  RESIDENCE,  1546  E 16TH  STREET, 
NYCTA  BRIGHTON  LINE,  AUGUST  14-15,  1980 
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"ATTACHED"  RESIDENCE  TEST  SITE;  B - 4-TRACK  BRIGHTON  LINE 

LOCAL  ON  TRACK  1 D - BACKYARD  PATIO,  TRI AXIAL  ACCELEROMETER 

MOUNT 


TRACK  4 


12' 

TRACK  3 


12' 

TRACK  2 


1 2 1 

TRACK  1 


*15' 


FIGURE  3.  MEASUREMENT  SITE  PLAN  VIEW,  NYCTA  BRIGHTON  LINE 
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FIGURE  4.  PHOTOGRAPHS  - PRIVATE  RESIDENCE,  BROOKLYN  NY,  NYCTA  BRIGHTON  LINE 

A - LIVING  ROOM  B - LIVING  ROOM,  ACCELEROMETER  AT  LOAD-BEARING  WALL 

C - DINING  ROOM  D - DEN 


14 


FIGURE  5.  3-CHANNEL  VIBRATION  MEASUREMENT  SYSTEM 
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FIGURE  6.  NOISE  AND  VIBRATION  DATA  REDUCTION  SYSTEM 
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TABLE  2.  SUMMARY  VIBRATION  DATA 
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TABLE  3.  SUMMARY  VIBRATION  DATA 
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RMS  Acceleration  Level  - dB  re  10 
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FIGURE  7.  COINCIDENT  TIME  HISTORI ES -GROUND  VIBRATION  LEVELS , 
CONCRETE  BACKYARD  PATIO-AUGUST  15,  1980-EVENT  NO.  10 
1546  E 1 6TH  STREET,  BROOKLYN,  NY,  10 -CAR  TRAIN,  R40/42  CARS, 
15  MPH,  TRACK  2,  FULLY  LOADED 
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RMS  Acceleration  Level  - dB  re  10 


B)  Longitudinal  Axis  (No  Data) 


FIGURE  8.  COINCIDENT  TIME  HISTORIES-GROUND  VIBRATION  LEVELS, 
CONCRETE  BACKYARD  PATIOS-AUGUST  15,  1980-EVENT  NO.  50 
1546  E 1 6TH  STREET,  BROOKLYN,  NY,  8-CAR  TRAIN,  R44  CARS,  15  MPH , 
TRACK  2,  PARTIALLY  LOADED  (SEE  FIGURE  9) 
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FIGURE  9.  TIME  HISTORIES  - STRUCTURE  VIBRATION  LEVELS,  FIRST 
FLOOR  DEN  - AUGUST  15,  1980  - EVENT  NO.  50,  1546  E 16TH  STREET, 
BROOKLYN,  NY,  8 CAR  TRAIN,  R44  CARS,  15  MPH , TRACK  2,  PARTIALLY 
LOADED  (SEE  FIGURE  8) 
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FIGURE  10.  TIME  HISTORIES  - STRUCTURE  VIBRATION  LEVELS,  SECOND 
FLOOR  DINING  ROOM  - AUGUST  14,  1980  - EVENT  NO.  44,  1546  E 16TH 
STREET,  BROOKLYN,  NY,  8-CAR  TRAIN,  R44  CARS,  10  MPH,  TRACK  2, 
PARTIALLY  LOADED  (SEE  FIGURE  11) 
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FIGURE  11.  TIME  HISTORIES  - STRUCTURE  VIBRATION  LEVELS,  SECOND 
FLOOR  LIVING  ROOM  - AUGUST  14,  1980  - EVENT  NO.  44,  1546  E 16TH 
STREET,  BROOKLYN,  NY,  8 -CAR  TRAIN,  R44  CARS,  10  MPH , TRACK  2, 
PARTIALLY  LOADED  (SEE  FIGURE  10) 
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TABLE  4.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

CONCRETE  PATIO  - 3 FEET  FROM  FOUNDATION 


R44  TRANSIT- 

CARS  ?<■ 

VSSBY  - EVENTS 

15?18. 

33? 42? 50 

AVERAGING 

TIME  10  SECONDS 

TRACK  NO 

n 

8-CAR 

TRAINS 

VERTICAL- 

AXIS 

TRANSVERS 

E-AXIS 

LONG I TUD IN 

A L- AX IS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL  S 

TD  DEV 

LEVEL  STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

42,0 

5.5 

35.6 

1.9 

38.4 

1.9 

r.:* 

* 

- 

36,2 

2,1 

38.1 

1.2 

6,3 

44 . 4 

1.8 

45.9 

1.9 

45.7 

1.0 

8 

* 

- 

42,4 

1,6 

43.7 

0.7 

10 

* 

- 

46.8 

1.7 

47.5 

0.6 

12.5 

44,7 

3.4 

56.2 

2,5 

53.6 

0.2 

16 

50.6 

4.4 

62.3 

2.6 

58.7 

0.3 

20 

57 . 3 

3,3 

66.7 

2,9 

64.7 

0.5 

25 

62.0 

1.5 

68,4 

3.0 

64.5 

0.8 

31.5 

65.1 

2,0 

68,0 

2,4 

67.3 

0.8 

40 

68,1 

2.4 

68.0 

3.0 

72,8 

0.6 

50 

71,4 

2,3 

73,4 

2,9 

72.6 

0.4 

63 

69.6 

2.3 

72 . 0 

3.3 

71,0 

0,6 

80 

63.8 

2.5 

6 7,5 

3.1 

66.3 

0.9 

100 

58.7 

2,3 

63,4 

3,3 

63.7 

0.8 

125 

57,5 

n o 

AL  ♦ A.. 

64.2 

3.5 

61,4 

1 ♦ 1 

160 

51,7 

2.6 

60,3 

3,3 

57.7 

1.0 

200 

49.3 

2.8 

54,4 

3,2 

55.2 

0.9 

250 

45,2 

1,9 

48 . 1 

2.9 

49,1 

0.6 

315 

41 , 1 

1.6 

45.0 

2,2 

46.7 

0.4 

400 

41,8 

1.3 

45.0 

2.7 

49.6 

1.4 

500 

* 

... 

40.8 

1.9 

46,7 

0.2 

630 

* 

- 

40.2 

1.6 

48.0 

0.1 

800 

* 

- 

41.0 

1.9 

47.1 

0.1 

1000 

* 

- 

42,2 

2.1 

48.3 

0,2 

AVE 

ACCEL 

LEVEL 

(DB) 

75.9 

78.8 

78.6 

AVE 

VELOC 

LEVEL 

(DB) 

80.4 

84.7 

83.8 

AVE 

DISPL 

LEVEL 

(DB) 

38.8 

41,9 

41.0 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS), 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 


* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  5.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

1ST-FL00R  DEN 


R44  TRANSIT-CARS  F’ASSBY  - EVENT  50 

AVERAGING  TIME  10  SECONDS  TRACK  NO.  2 8-CAR  TRAIN 


MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL 

-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

_ 

* 

— 

* 

- 

5 

* 

- 

* 

- 

* 

- 

6.3 

41.9 

o 

o 

40.5 

0.0 

38,4 

0.0 

8 

* 

- 

36.1 

0,0 

35.7 

0,0 

10 

40.1 

0.0 

38.0 

0.0 

38.7 

0.0 

12.5 

47.8 

0.0 

47.2 

0.0 

44.0 

0,0 

16 

48.6 

0.0 

51.0 

0.0 

50.3 

0.0 

20 

54.2 

0.0 

54.4 

0.0 

54.0 

0,0 

25 

58.3 

0.0 

61,2 

0.0 

56 , 7 

0.0 

31.5 

70.6 

0.0 

68,8 

0.0 

60.8 

0.0 

40 

80.1 

0.0 

68,9 

0.0 

62,5 

0.0 

50 

72.6 

0.0 

66.1 

0.0 

65.7 

0,0 

63 

68.6 

0.0 

66.1 

0.0 

68.2 

0.0 

80 

64.2 

0.0 

62.3 

0,0 

63,2 

0,0 

1.00 

59.3 

0.0 

54.2 

0.0 

51.6 

0,0 

125 

55.9 

0.0 

48.1 

0.0 

46.4 

0.0 

160 

47.5 

0.0 

39.0 

0.0 

39.6 

0.0 

200 

44.2 

0.0 

35.3 

0,0 

37.0 

0,0 

250 

45.6 

0,0 

36.2 

0,0 

37 . 4 

0.0 

315 

43.2 

0.0 

35.6 

0.0 

40,1 

0.0 

400 

43.7 

0.0 

35.6 

0.0 

46.2 

0.0 

500 

48.4 

0.0 

40.7 

0,0 

37 , 5 

0.0 

630 

47.3 

0,0 

41.5 

0,0 

35.4 

0.0 

800 

40.6 

0.0 

* 

- 

* 

- 

1000 

41.7 

0.0 

* 

- 

* 

- 

AVE 

ACCEL 

LEVEL 

(DB) 

81.6 

74.4 

72.2 

AVE 

VELOC 

LEVEL 

(DB) 

86.5 

79 . 9 

76.1 

AVE 

DISPL 

LEVEL 

(DB) 

38.7 

34,7 

31.6 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  6.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 

2ND-FL00R  LIVING  ROOM 


R44 

TRANSIT-CAR 

PASSBY  - EVENTS  14 

r 44  y 49 

AVERAGING 

TIME  10  SECONDS 

TRACK  NO 

. 2 

8-CAR 

TRAINS 

MID 

-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL- 

AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL  S 

TD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

- 

* 

.... 

30.2 

2,4 

5 

* 

* 

* 

.. 

6.3 

40,0 

0 , 6 

34,2 

0,9 

36,8 

1 , 4 

8 

37,8 

0,6 

3 6 , 5 

0,6 

44.3 

0 , 2 

10 

50,3 

0 , 1 

55 . 9 

1,0 

53,2 

0 , 8 

12.5 

59.2 

0.2 

49,6 

0,7 

47 . 2 

0,8 

16 

64,3 

1 . 2 

54,3 

1,0 

55,8 

0.7 

20 

66 , 3 

0.1 

57,9 

0.1 

59 , 6 

0 , 2 

25 

62.0 

0,5 

57 , 7 

0.2 

52,6 

0,7 

31,5 

60 , 4 

0.5 

58 . 0 

1,0 

57,0 

0 , 8 

40 

62,6 

0 , 6 

68,2 

1,0 

62,0 

1 , 1 

50 

6 1 . 1 

1,0 

65 , 3 

1,3 

62 , 2 

0.9 

63 

54,4 

0 . 6 

55 , 1 

0.6 

CO 

0,4 

80 

51.7 

0 , 8 

48,9 

1 , 0 

56 . 9 

0,6 

100 

46,5 

0 , 8 

5 1 , 1 

0,9 

50.3 

0.8 

125 

46,8 

1 . 2 

48,9 

0.7 

50,4 

0 , 4 

160 

40 , 2 

0.9 

42,4 

0,2 

44,4 

0,3 

200 

37,5 

0.2 

39.3 

0 , 6 

44,5 

0,3 

250 

42,3 

0,7 

35,9 

0,6 

41,8 

0.4 

315 

47 , 0 

0,8 

38.8 

0,4 

48.4 

0,6 

400 

43 , 2 

0.6 

43,2 

0 , 3 

50 , 4 

0,5 

500 

* 

39,4 

0 , 3 

3 o , 6 

0.3 

630 

* 

— 

40 . 8 

0,4 

30,2 

0.3 

800 

* 

... 

33.5 

0,3 

* 

- 

1000 

* 

— 

* 

... 

* 

AVE 

ACCEL 

LEVEL 

(DB) 

7 1 . 5 

71,2 

68.9 

AVE 

VELOC 

LEVEL 

(DB) 

82.2 

78.6 

76,9 

AVE 

DISPL 

LEVEL 

(DB) 

41.1 

37.7 

36,9 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO -INCH-RER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOU  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  7.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 


2ND-FL00R  DINING 

ROOM 

R44  TRANSIT-CAR 

PASSBY  - EVENTS  14? 

44  r 49 

AVERAGING 

TIME  10  SECONDS 

TRACK 

NO.  2 

8-CAR 

TRAINS 

MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

... 

* 

.... 

* 

5 

* 

* 

- 

... 

6.3 

38.5 

0.5 

4 1 . 5 

2.1 

43  ♦ 0 

3.4 

8 

39.1 

0.3 

39.7 

0.2 

42 . 2 

0 . 4 

10 

40.9 

0.8 

42.7 

0.2 

44.5 

0 . 9 

12.5 

45.7 

0 . 7 

49.7 

0.6 

49.3 

0 . 5 

16 

48 . 6 

0.9 

52 . 1 

1 . 0 

57.4 

1 . 0 

20 

52.8 

0.2 

56.2 

0.4 

...,  c) 
J / ♦ u 

0.2 

25 

53 . 8 

0 . 5 

59.1 

0.7 

57 . 1 

0.4 

31.5 

53 . 2 

0.7 

67.3 

0.2 

6 1 . 9 

0.5 

40 

56 . 4 

1.4 

74.0 

0.9 

60.9 

0 . 6 

50 

56.9 

0.7 

7 1 . 0 

0 . 7 

6 4 . 9 

0.7 

63 

62 . 2' 

0 . 3 

68 . 9 

0 . 3 

67 . 3 

0.4 

80 

55.4 

0.4 

64.4 

0 . 6 

58.6 

0.6 

100 

5 3 » 8 

0.6 

60.8 

1 . 3 

51.6 

0 . 8 

125 

56 . 1 

0 . 6 

6 1 « 3 

0.5 

51.2 

0.4 

160 

48.8 

0 . 4 

61.7 

0 . 2 

54 . 1 

0.6 

200 

48.9 

0.3 

58 . 8 

0 ♦ 6 

57.8 

0.7 

250 

44.6 

0.6 

53.3 

0 . 2 

48.6 

0.5 

315 

43.8 

0.9 

5 1 . 5 

0 . 1 

45.4 

0.2 

400 

37 . 4 

u * 8 

4 6 . .1. 

0.3 

38.9 

0.2 

500 

36.2 

0.1 

39.4 

0.7 

* 

... 

630 

33.0 

0.1 

35.6 

0.6 

* 

800 

31.6 

0.1 

* 

... 

* 

1000 

34 . 1 

0 . 1 

% 

... 

* 

.... 

AVE 

ACCEL 

LEVEL 

(DB) 

66.6 

77.8 

71.8 

AVE 

VELOC 

LEVEL 

(DB) 

7 1 . 8 

82.2 

77.5 

AVE 

DISPl. 

LEVEL 

(DB) 

3 1 . 1 

36.2 

36.0 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  ~ DB  RE  1 MICRO -INCH-PER-SECOND  (RMS). 
DISPLACEMENT  ~ DB  RE  1 MICRO -INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE -FLOOR ♦ 
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TABLE  8.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

CONCRETE  F'ATIC)  - 3 FEET  FROM  FOUNDATION 


R40/R42  TRANSIT-CARS  RASSBY  - EVENTS  2 » 10 , 28 ? 37 r 52 


AVERAGING 

TIME  10  SECONDS 

TRACK 

NO,  2 

10-CAR 

TRAINS 

1/3-OCTAVE 

VERTICAL 
AVE  ACCEL 

-AXIS 

TRANSVERSE-AXIS 
AVE  ACCEL 

LONG I TUDINAL-AXIS 
AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

- 

* 

* 

5 

* 

- 

* 

* 

- 

6 ♦ 3 

46.0 

2.5 

42,0 

1,4 

* 

~ 

8 

* 

- 

39.1 

1,3 

* 

— 

10 

* 

- 

41,3 

1,0 

* 

- 

12,5 

45 . 3 

2,6 

47.2 

0.7 

40.0 

1.8 

16 

52.5 

3.7 

54,0 

0.7 

45,0 

1.0 

20 

57.7 

3.4 

56,2 

0.9 

50.8 

0.8 

25 

61.6 

2.5 

58.6 

1.5 

49,9 

1 . 1 

31.5 

66.1 

2.4 

60.7 

1,0 

51,2 

0.5 

40 

67 . 4 

2.9 

59 . 7 

1.0 

54.4 

1.7 

50 

71 . 1 

3.7 

64,7 

1 . 1 

54.5 

1.6 

63 

68,9 

3,3 

63.5 

0.7 

53,4 

0.9 

80 

62,3 

2.7 

53.2 

0,9 

51.3 

0.5 

100 

58.3 

2 . o 

54,8 

1.2 

48,3 

0.6 

125 

57.4 

2,8 

55.6 

2,0 

46.2 

1,3 

160 

52.3 

3.0 

51,6 

1.5 

43,0 

1.8 

200 

50.2 

2,4 

46,1 

1.2 

40.4 

1.0 

250 

46.7 

1.9 

41,2 

0.7 

35,4 

0.6 

315 

* 

— 

39.8 

1 . 1 

* 

... 

400 

* 

- 

39.7 

0,7 

37,6 

1.0 

500 

* 

- 

36.6 

1 . 1 

35.9 

1.5 

630 

* 

- 

36,4 

1.0 

37.5 

1,7 

800 

* 

- 

36.9 

1.2 

36 . 0 

1.7 

1000 

* 

— 

38.6 

1,3 

37.8 

1.6 

AVE 

ACCEL 

LEVEL  (DB)  75.5 

70.1 

61,7 

AVE 

VELOC 

LEVEL  (DB)  80,2 

75,9 

67,6 

AVE 

DISRL 

LEVEL  (DB)  36,6 

34.2 

23.4 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  ~ DB  RE  1 MICRO-INCH-RER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  'AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR . 
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TABLE  9.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

1ST-FL00R  DEN 


R40/R42  TRANSIT-CARS  PASSBY  - EVENT  52 


AVERAGING 

TIME  10  SECONDS 

TRACK 

NO.  2 

10-CAR  TRAIN 

MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

_ 

* 

— 

* 

- 

5 

* 

- 

* 

- 

* 

- 

6.3 

47,5 

o 

o 

38.1 

o 

o 

43.8 

0.0 

8 

* 

- 

35,6 

0.0 

40.7 

0.0 

10 

* 

- 

38.0 

0.0 

40.6 

0.0 

12.5 

47,2 

0.0 

46.9 

0,0 

43.0 

0.0 

16 

50.8 

0,0 

53.5 

0.0 

50.1 

0.0 

20 

55,4 

0.0 

57.4 

0.0 

52 . 2 

0,0 

25 

58.8 

0.0 

61.0 

0.0 

54.6 

0.0 

31.5 

69.9 

0.0 

68,9 

0.0 

59,4 

0.0 

40 

77,9 

0.0 

66.1 

0.0 

62,1 

0.0 

50 

70,8 

0.0 

63,2 

0.0 

64.2 

0.0 

63 

66.8 

0.0 

64.5 

0.0 

65 . 9 

0.0 

80 

62.6 

0,0 

59.6 

0,0 

61.7 

0.0 

100 

57.4 

0.0 

51,5 

0.0 

49.3 

0.0 

125 

53.6 

0.0 

46.4 

0.0 

44.1 

0.0 

160 

45,7 

0,0 

37 . 7 

0.0 

38,8 

0.0 

200 

43.2 

0.0 

35.6 

0.0 

36.5 

0.0 

250 

42.7 

0.0 

* 

- 

35.7 

0,0 

315 

40,6 

0.0 

* 

- 

39.6 

0,0 

400 

41 , 1 

0.0 

* 

- 

45.0 

0,0 

500 

46,3 

0.0 

38.4 

0,0 

35.5 

0.0 

630 

43,9 

0,0 

38.2 

0,0 

* 

- 

800 

* 

“ 

* 

* 

- 

1000 

* 

* 

- 

* 

- 

AVE 

ACCEL 

LEVEL 

(DB) 

79,7 

73,0 

70,5 

AVE 

VEL.OC 

LEVEL 

(DB) 

84.7 

79 . 3 

75.1 

AVE 

DISF'L 

LEVEL 

(DB) 

39.0 

34,4 

34.1 

ACCELERATION  - DB  RE  1 MICRO-O  (RMS), 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 


* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  10.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 

2ND-FL.00R  LIVING  ROOM 

R40/R42  TRANSIT-CARS  F'ASSBY  - EVENTS  39*52 
AVERAGING  TIME  10  SECONDS  TRACK  NO.  2 10-CAR  TRAINS 

MID-FLOOR  LOAD-BEARING  WALL 


1/3-OCTAVE 

VERTICAL 
AVE  ACCEL 

-AXIS 

VERTICAL 
AVE  ACCEL 

.-AXIS 

TRANSVER 
AVE  ACCEL 

SE-AXIS 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

* 

... 

* 

- 

Kf 

vJ 

* 

* 

* 

- 

6.3 

40.6 

0,1 

35.1 

1,0 

37 , 7 

2.7 

8 

37.9 

0.8 

35.8 

1.3 

48.4 

1.0 

10 

49.3 

1.3 

53.5 

0,8 

53.8 

2.2 

12.5 

58.0 

1 . 1 

48,9 

0.7 

45.6 

0,4 

16 

63.8 

1.3 

53,0 

0.0 

53.0 

0.3 

20 

64.4 

0.1 

57.0 

0.1 

58.6 

0,3 

25 

62.0 

2.8 

56.8 

0.8 

52.2 

0.5 

31.5 

59.6 

1.2 

57.3 

1.5 

58.3 

0.1 

40 

61.4 

0.7 

66.4 

1.0 

60,6 

0.4 

50 

60.2 

1,4 

64,6 

1.8 

60.9 

0.5 

63 

52,9 

1 . 1 

53.7 

0,2 

59.2 

1 . 1 

80 

50.5 

0.4 

47.7 

0,4 

56.7 

0,1 

100 

45.8 

0.4 

49.8 

0.0 

49,1 

0,0 

125 

46.3 

1.3 

47.9 

0.3 

49.0 

0,9 

160 

40,2 

1.0 

41.5 

0.2 

43.7 

0.1 

200 

38.6 

0.6 

39.5 

0.9 

44,4 

0.2 

250 

43.6 

1,6 

36.1 

0,8 

41.9 

0.7 

315 

48,0 

0.6 

39,6 

0.3 

49.3 

0,1 

400 

45.0 

0.8 

45.2 

0,2 

51.3 

0.7 

500 

36.1 

0.5 

42,6 

0.5 

39.2 

0.2 

630 

37,5 

1,5 

44.2 

1.3 

32.6 

1 , 1 

800 

* 

- 

36.2 

1.3 

* 

— 

1000 

* 

- 

31.8 

1.0 

* 

— 

AVE  ACCEL 

LEVEL 

(DB) 

70.6 

69.9 

67.9 

AVE  VELOC 

LEVEL 

(DB) 

81,2 

77.1 

76.5 

AVE  DISPL 

LEVEL 

(DB) 

40.1 

35.9 

37,5 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO- INCH  (RMS). 


* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  11.  VIBRATION  LEVEL  DATA 


2ND-FL00R  DINING  ROOM 


DOT/TSC 

8/14/80 


R40/R42  TRANSIT-CARS  F'ASSBY  - EVENTS  20 , 39  » 52 


AVERAGING 

TIME  10  SECONDS 

TRACK  NO.  2 

10-CAR  TRAINS 

MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL 

-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

_ 

* 

* 

— 

5 

* 

- 

* 

- 

* 

- 

6.3 

38.1 

1.9 

37.5 

1.6 

37,0 

2.9 

8 

39.1 

1.0 

* 

- 

39.5 

0.9 

10 

41.4 

0.8 

35.5 

0.7 

40.3 

1,6 

12.5 

42.3 

1.0 

42.3 

1.2 

42.7 

1.3 

16 

47.9 

0.7 

47.9 

0.7 

50.3 

0.7 

20 

54.1 

0.1 

51.6 

0.2 

53.2 

0.3 

25 

55.0 

0.6 

55.2 

0.3 

51.6 

0,6 

31.5 

53.5 

0.9 

61.7 

0.3 

55.7 

0.5 

40 

54.5 

0.9 

69.0 

0,8 

54,3 

0,7 

50 

56.0 

0.6 

64.2 

0.9 

58.1 

0.9 

63 

60.3 

0.6 

62.7 

0.1 

60.8 

0.7 

80 

53.7 

0.4 

57.6 

0.3 

52.1 

0.8 

100 

52.5 

0.3 

54.3 

0.7 

45.5 

0.4 

125 

55.1 

0.4 

55 . 5 

0,4 

45.5 

0.5 

160 

48.8 

0.4 

56,2 

0,4 

48.6 

0.7 

200 

49.5 

0.4 

54.3 

0,6 

52.3 

0.9 

250 

46.5 

0.6 

49.9 

0.7 

45.0 

0.9 

315 

45.4 

0.4 

48.5 

0.5 

42.7 

0,7 

400 

38.4 

0.3 

43.1 

0.9 

35.9 

0.8 

500 

38.9 

0.5 

36.4 

0.7 

* 

- 

630 

36.6 

0.8 

* 

- 

* 

- 

800 

35.4 

1.3 

* 

* 

- 

1000 

37.7 

1.2 

* 

- 

* 

- 

AVE 

ACCEL 

LEVEL 

(DB) 

65.6 

72.2 

65.5 

AVE 

VELOC 

LEVEL 

(DB) 

71.5 

76.8 

71.5 

AVE 

DISPL 

LEVEL 

(DB) 

30,8 

31.0 

30.5 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 


* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLt  12. 


VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

CONCRETE  PATIO  - 3 FEET  FROM  FOUNDATION 
R27/R30  TRANSIT-CARS  PASSBY  - EVENTS  1*14*16*27*31*34*53 


AVERAGING 

TIME  10  SECONDS 

TRACK 

NO,  1 

8-CAR 

TRAINS 

VERTICAL 

-AXIS 

TRANSVE 

RSE-AXIS 

LONGITUDINAL -AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

45,9 

4,6 

* 

37.1 

7.4 

5 

* 

... 

* 

- 

* 

— 

6.3 

46,2 

1,6 

4 1 , 9 

1 , 6 

36.1 

3.9 

8 

* 

44,7 

0,8 

36,2 

0,8 

10 

* 

- 

46,6 

0,8 

39.3 

0,6 

12.5 

50,9 

4.2 

53,5 

0 , 4 

44.9 

0.6 

16 

55,5 

3.9 

57.8 

1 , 1 

49.9 

2.1 

20 

63,9 

3,6 

66 , 8 

1,5 

53.9 

0.7 

25 

63,9 

1 . 8 

68,0 

1.0 

56.1 

0,4 

31.5 

70 , 1 

2,0 

70 . 2 

0.3 

57.4 

0.5 

40 

74,9 

2,6 

71.6 

1 , 1 

59.1 

1.2 

50 

73,0 

2 , 8 

66 , 0 

1,0 

57.2 

2,0 

63 

70,5 

2,7 

65,3 

0,8 

55.6 

1,7 

80 

66,8 

2,6 

65,8 

0,8 

57,8 

1.8 

100 

66,0 

2,7 

61,7 

0.8 

57.2 

0.5 

125 

6 5 , 6 

2,4 

61 ,6 

1,0 

51.3 

1.0 

160 

61 , 1 

2,8 

59.5 

1,0 

49.4 

1.4 

200 

56 , 5 

3,0 

53 . 5 

1.2 

46.5 

1.5 

250 

53.1 

2,4 

51 , 1 

1 . 1 

41.4 

1 . 1 

315 

49,1 

2.5 

46,1 

1.0 

40.2 

1.0 

400 

50 . 2 

1.8 

44,9 

0.9 

42,9 

1.0 

500 

50 . 0 

1,9 

43,4 

0,9 

42.9 

0.8 

630 

50 , 1 

1,9 

42 , 5 

0,7 

43.8 

0.8 

800 

50 . 1 

2.0 

43,0 

0.9 

42.3 

0.8 

1000 

48,6 

1,9 

44.2 

1.0 

43.3 

1.0 

AVE 

ACCEL 

LEVEL  (DB) 

79,7 

77.2 

66.6 

AVE 

VELOC 

LEVEL  (DB) 

84,6 

84,0 

72.9 

AVE 

DISPL 

LEVEL  (DB) 

42.6 

40,2 

33.7 

ACCELERATION 

- DB  RE  1 MICRO-G 

(RMS) . 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS), 
DISPLACEMENT  - DB  RE  1 MICRO -INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE- FLOOR , 
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TABLE  13.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

1ST-FL00R  DEN 


R27/R30 

TRANSIT 

-CARS  PASSBY 

- EVENT 

53 

AVERAGING 

TIME  10  SECONDS 

TRACK  NO.  1 

8-CAR  TRAIN 

MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL 

-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

41.7 

o 

o 

* 

— 

* 

5 

* 

- 

* 

- 

* 

- 

6.3 

49.6 

0.0 

43.7 

0.0 

43.9 

0.0 

8 

42.5 

0.0 

39,8 

0.0 

43,5 

0.0 

10 

43.9 

0.0 

42.2 

0.0 

43,4 

0.0 

12.5 

50.9 

0.0 

49.8 

0.0 

48,9 

0,0 

16 

49.8 

0,0 

52 . 9 

0.0 

52 . 3 

0.0 

20 

56.0 

0,0 

58.2 

0.0 

58.7 

0.0 

25 

60.8 

0.0 

65,5 

0.0 

64.4 

0.0 

31.5 

72.2 

0,0 

73,5 

0.0 

65.7 

0.0 

40 

80.9 

0.0 

70.9 

0.0 

68,9 

0,0 

50 

73.9 

0.0 

64.9 

0.0 

67.7 

0,0 

63 

70.1 

0.0 

67.1 

0.0 

69 , 3 

0.0 

80 

68.5 

0.0 

63.6 

0.0 

65.4 

0.0 

100 

64.3 

0,0 

60.3 

0.0 

56.6 

0.0 

125 

61,3 

0.0 

51.6 

0.0 

51,0 

0,0 

160 

53,0 

0.0 

43.8 

0,0 

45.7 

0.0 

200 

47.6 

0.0 

39.5 

0,0 

41.2 

0,0 

250 

49.0 

0.0 

39 . 4 

0.0 

41,4 

0.0 

315 

46.0 

0.0 

37 . 9 

0.0 

43,3 

0.0 

400 

46.4 

0.0 

37,2 

0.0 

48.6 

0,0 

500 

50,9 

0 . 0 

41.7 

0.0 

38.8 

0.0 

630 

49.0 

0.0 

44.5 

0.0 

38 , 1 

0,0 

800 

43.0 

0.0 

* 

- 

* 

- 

1000 

44,8 

0,0 

* 

- 

* 

~ 

AVE 

ACCEL 

LEVEL 

(DB) 

82.7 

77,1 

75 . 3 

AVE 

VELOC 

LEVEL 

(DB) 

87,6 

83.3 

80.5 

AVE 

DISPL 

LEVEL 

(DB) 

42.6 

38,3 

36 . 9 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-- INCH-F'ER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  14.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 

2ND-FL0QR  LIVING  ROOM 


R27/R30  TRANSIT-CARS 

PASSBY  - EVENTS 

12  9 25  r A7  r 53 

AVERAGING 

TIME  10  SECONDS 

TRACK 

NO,  1 

8-CAR  TRAINS 

MID-FLOOR 

LOAD 

-BEARING  WALL 

VERTICAL 

-AXIS 

VERT I CAL- AX IS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV  LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

- 

* 

_ 

* 

5 

* 

- 

* 

- 

* 

6 . 3 

40.3 

2.2 

37,9 

1.9 

42.6 

0.6 

8 

46.4 

1.0 

44.2 

0.9 

55.3 

0.5 

10 

52.4 

1.6 

55 . 1 

1*6 

56.6 

1.3 

12,5 

59.2 

0.4 

49.3 

0,6 

50.0 

0.6 

1 6 

64.5 

0,6 

54.5 

0.2 

56.3 

0.5 

20 

74.3 

1.7 

63,1 

1,0 

63.6 

0.3 

25 

64,1 

0,6 

60.9 

0.5 

59.3 

0.3 

31,5 

64.6 

0.5 

63.0 

0.2 

66 . 6 

0.5 

40 

65.2 

1.2 

70.5 

0.9 

66,0 

1 . 1 

50 

61,8 

1.0 

68.1 

0,6 

63.2 

0.4 

63 

55.9 

0.6 

56,0 

0.5 

62.0 

0.7 

80 

57,1 

0.7 

53.7 

0.4 

60.2 

0.6 

100 

53,1 

0.6 

56.2 

0.5 

54.0 

1.0 

125 

51.4 

0.5 

53.0 

0.9 

55  ♦ 5 

0.4 

160 

45.4 

0.7 

47.1 

0.2 

48.7 

0.6 

200 

44.0 

0,5 

44.1 

0,3 

49,2 

0.6 

250 

47 . 7 

0.4 

41.6 

0.3 

47.6 

0.3 

315 

51.7 

0.3 

44.1 

0.5 

53.4 

0.6 

400 

48.4 

0.9 

49,7 

1.4 

55.1 

0.9 

500 

40,6 

0.5 

47.5 

1.0 

44,2 

0.7 

630 

40.4 

0.4 

48.3 

0.2 

36.9 

0.9 

800 

38.5 

1 . 1 

41.8 

2.7 

* 

- 

1000 

* 

- 

36.6 

2.8 

* 

- 

AVE 

ACCEL 

LEVEL 

(DB) 

76,3 

74.0 

72.8 

AVE 

VELOC 

LEVEL 

(DB) 

86.8 

80,9 

81.5 

AVE 

DISPL 

LEVEL 

(DB) 

44.7 

38.7 

42.5 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS), 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS), 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR, 
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TABLE  15.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 

2ND-FL00R  DINING  ROOM 

R27/R30  TRANSIT-CARS  F'ASSBY  - EVENTS  12>25>47r53 
AVERAGING  TIME  10  SECONDS  TRACK  NO.  1 8-CAR  TRAINS 


MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL 

-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

32.4 

3,9 

* 

— 

* 

— 

5 

30.1 

0.6 

* 

- 

* 

- 

6.3 

40.1 

1,7 

38.6 

2.1 

38,8 

1.3 

8 

46.2 

0.1 

41,2 

0.2 

46.4 

0,3 

10 

46.6 

0,5 

41,7 

0.4 

47.1 

0.5 

12.5 

47.2 

0.4 

46.1 

0.3 

46.6 

0.2 

16 

52.4 

0.8 

50,8 

0.8 

53.4 

0.3 

20 

56.5 

0.2 

52,7 

0.3 

56.8 

0,4 

25 

58.2 

0.2 

55.8 

0.6 

59.3 

0.2 

31.5 

58.7 

0.2 

68.2 

0.8 

62.5 

0.6 

40 

62.1 

0.4 

75.1 

0.5 

63,7 

1.0 

50 

58.1 

0.4 

63,9 

0.5 

59.9 

0.8 

63 

60.7  ’ 

1.1 

62.8 

0.7 

60,4 

0.8 

80 

60.2 

0.4 

64.0 

0.4 

57,4 

0.3 

100 

67.1 

0.5 

66.8 

0.5 

58.5 

0,3 

125 

65.8 

0.8 

63,2 

0.4 

55,6 

0.4 

160 

55*1 

0.8 

61.0 

0.5 

54,5 

0,5 

200 

54.6 

0.9 

58.3 

0.5 

58,7 

1.5 

250 

49.9 

0,4 

54.5 

1 . 1 

50.5 

1,5 

315 

48.8 

0.6 

51.5 

0,4 

46,3 

0,2 

400 

43,8 

0.6 

47.6 

0,4 

39.8 

0.4 

500 

45.6 

0,9 

41.7 

0.6 

35,4 

0.2 

630 

41.5 

0.2 

38.3 

0.9 

* 

- 

800 

40,1 

0.8 

* 

- 

* 

- 

1000 

41.5 

0.4 

* 

- 

* 

- 

AVE 

ACCEL 

LEVEL 

(DB) 

72.2 

77.5 

70.3 

AVE 

VELOC 

LEVEL 

(DB) 

SI 

o 

o 

82,0 

76.7 

AVE 

DISPL 

LEVEL 

(DB) 

35.8 

35.5 

35.4 

ACCELERATION  - DB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  16.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/15/80 

CONCRETE  PATIO  - 3 FEET  FROM  FOUNDATION 
R32  TRANSIT-CARS  PASSBY  - EVENTS  20 >41 
AVERAGING  TIME  10  SECONDS  TRACK  NO.  1 8-CAR  TRAINS 


VERTICAL-AXIS  TRANSVERSE-AXIS  LONGITUDINAL-AXIS 


1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

45.3 

1.4 

38.3 

1.2 

40.0 

2.2 

5 

42.6 

1.2 

37.7 

1.3 

39.8 

0.3 

6.3 

45.7 

2.5 

47.5 

1.9 

46.5 

0,8 

8 

42.1 

1.8 

51.8 

2.3 

49.8 

1.8 

10 

44.7 

2.4 

52.6 

1.8 

54.7 

0,4 

12.5 

50.9 

3.9 

60.5 

2.9 

59.5 

0.1 

16 

55.9 

4.4 

65.0 

2.6 

63.7 

2.3 

20 

64.3 

3.1 

74.9 

2.0 

68.4 

0.6 

25 

63.7 

2.1 

76.0 

3.8 

71.2 

0.4 

31.5 

71 . 1 

2.4 

77.7 

3.0 

72 . 2 

0,6 

40 

75.5 

2.1 

78.3 

2.4 

73.9 

1.3 

50 

72.5 

2.0 

73.2 

3.0 

71.8 

0.2 

63 

69.4 

1.8 

72.0 

2.9 

72.1 

0.6 

80 

65.6 

1.9 

71.8 

2.6 

72.1 

0.7 

100 

65*0 

1.9 

67.9 

2.9 

71.5 

0.4 

125 

64.0 

1.9 

67.7 

3.4 

65.8 

0.1 

160 

60.2 

1.9 

65.4 

3.5 

64.2 

0.3 

200 

56.5 

2.1 

60.3 

3.6 

61.5 

0.3 

250 

52.8 

1.8 

57.5 

3.5 

56.4 

0.0 

315 

49.2 

1.8 

53.3 

3.3 

55.0 

0.2 

400 

50.4 

1 . 3 

52.5 

3.3 

58.2 

0.2 

500 

50.5 

1 . 1 

51.4 

3.6 

58.8 

0.1 

630 

50.5 

0.6 

50.2 

2.9 

59.6 

0.5 

800 

50.7 

0.8 

50.8 

2.9 

58.3 

0.8 

1 000 

49.0 

0.8 

52.0 

2,8 

59.0 

0.5 

AVE 

ACCEL 

LEVEL 

(DB) 

79.7 

84.3 

CD 

I—1 

AVE 

VELOC 

LEVEL 

(DB) 

85.0 

91.5 

87.3 

AVE 

DISPL 

LEVEL 

(DB) 

43.4 

47,7 

44.8 

ACCELERATION  - DB 
VELOCITY  - DB  RE  1 
DISPLACEMENT  - DB 

RE  1 MICRO-G  (RMS). 

MICRO-INCH-PER-SECOND  (RMS). 
RE  1 MICRO-INCH  (RMS). 

* ~ DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 


36 


TABLE  17.  VIBRATION  LEVEL  DATA 


DQT/TSC 

8/14/80 

2ND-FL00R  LIVING  ROOM 


R32  TRANSIT-CAR  PASSBY  - EVENTS  19»59 


AVERAGING 

TIME  10  SECONDS 

TRACK 

NO.  1 

8-CAR  r 10-CAR  TRAINS 

MID-FLOOR 

LOAD-BEARING  WALL 

VERTICAL 

-AXIS 

VERTICAL-AXIS 

TRANSVERSE-AXIS 

1/3-OCTAVE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

* 

- 

* 

* 



5 

* 

- 

* 

- 

* 

- 

6.3 

41.3 

0.0 

39,5 

0.1 

43.1 

0 , 8 

8 

46.8 

0.0 

44.1 

0.7 

56 . 0 

1.0 

10 

53.1 

0,0 

55 . 2 

1.6 

57.1 

0,8 

12.5 

61.2 

0.0 

50.0 

0.8 

50,0 

0,7 

16 

64.9 

0.0 

54,6 

0.3 

57 . 2 

1 . 1 

20 

73 . 7 

0.0 

64.1 

0.6 

64,6 

0 . 3 

25 

66.0 

0.0 

61.6 

0.6 

61.3 

0.0 

31.5 

66.5 

0.0 

61,8 

0,4 

67.5 

0.8 

40 

65.2 

0.0 

70.2 

0,8 

66  ♦ 7 

0.9 

50 

62.4 

0.0 

67.5 

0,2 

62.8 

0.1 

63 

55 . 1 

0.0 

55 . 7 

0.3 

61.7 

0,6 

80 

56.5 

0.0 

53.0 

0,3 

59 . 8 

0,2 

100 

51.8 

0.0 

55 . 6 

0.4 

53 , 7 

0.1 

125 

50.5 

0.0 

53 . 1 

0.1 

54.5 

0.9 

160 

45.3 

0.0 

46.9 

0.3 

48,7 

0.1 

200 

44.0 

0.0 

44.8 

0.1 

50,2 

0,4 

250 

48.3 

0.0 

42.4 

0.4 

49,3 

0.6 

315 

52 . 5 

0.0 

46.0 

0.8 

56,3 

2.1 

400 

48,8 

0.0 

51.0 

1,4 

58 . 0 

2,1 

500 

40,4 

0.0 

49.7 

2.5 

45 , 9 

2 . 3 

630 

40.8 

0.0 

50 . 3 

2.8 

38 . 9 

3.4 

800 

38,5 

0.0 

42 . 1 

3,0 

* 

... 

1000 

* 

- 

37.1 

2.5 

* 

... 

AVE 

ACCEL 

LEVEL 

(DB) 

76.3 

73,8 

73.5 

AVE 

VELOC 

LEVEL 

(DB) 

86,8 

81.0 

82.3 

AVE 

DISPL 

LEVEL 

(DB) 

44.9 

o 

Ch 

N2 

43.1 

ACCELERATION  - BB  RE  1 MICRO-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECONB  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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TABLE  18.  VIBRATION  LEVEL  DATA 


DOT/TSC 

8/14/80 

2ND-FL00R  DINING  ROOM 


R32 

TRANSIT-CAR 

PASSBY  ~ 

EVENTS  19 

1 59 

AVERAGING 

TIME  10  SECONDS 

TRACK 

NO.  1 

8-CAR f 10-CAR  TRAINS 

MID- 

-FLOOR 

LOAD-BEARING  WALL 

VERTICAL-AXIS 

VERTICAL-AXIS 

TRANSVERSE-AXIS 

J./3-0CT  AYE 

AVE  ACCEL 

AVE  ACCEL 

AVE  ACCEL 

CNTR-FREQ 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

LEVEL 

STD  DEV 

HZ 

DB 

DB 

DB 

DB 

DB 

DB 

4 

30.0 

2.7 

* 

... 

* 

... 

5 

32.1 

0.1 

* 

... 

* 

.... 

6.3 

4 1 . 0 

1.2 

43.6 

3 . 5 

43.1 

1 . 1 

8 

46 . 0 

1 . 1 

46*6 

0.6 

51.7 

0.4 

10 

46.9 

2.3 

48.0 

'■>  o 

A*..  <*  A*.. 

52 . 6 

1 ♦ 5 

12.5 

47.4 

0.4 

52 . 0 

0.1 

52.8 

0.4 

16 

52 . 9 

1 . 2 

56.9 

1.2 

58 . 8 

1.4 

20 

55.9 

0 . 6 

57 . 9 

0.5 

61.3 

0.1 

25 

57.4 

0 . 6 

62.0 

0 . 5 

64.7 

0.4 

31.5 

5 8 . 4 

0.8 

74.0 

1 . 1 

6 8 . 1 

0.6 

40 

6 1 > 6 

0 . 1 

81.0 

0.7 

68. 5 

0.4 

50 

57 . 4 

0.3 

68.8 

0.3 

64 . 2 

0.2 

63 

60.7 

0.1 

66.5 

0.8 

65.3 

0.1 

80 

59. 1 

0.3 

68.5 

0.1 

61.8 

0.5 

100 

6 6 . 0 

0 . 5 

7 1 . 4 

0.6 

62.7 

0.8 

125 

64.8 

0.6 

68.3 

0.4 

59.8 

0.2 

160 

55 . 1 

0.7 

66.7 

0.4 

59 . 3 

0.4 

200 

54.3 

0.2 

63.8 

0.7 

63.3 

1.0 

250 

49.5 

0 . 3 

59.6 

0.6 

55 . 1 

0 . 5 

315 

48.5 

0.1 

57.4 

0.1 

51.5 

0 . 1 

400 

43.6 

0.1 

53.3 

0 . 1 

45.1 

0,3 

500 

45.5 

0 . 1 

4 7.4 

1 . 1 

4 0 . 8 

0.6 

630 

4 1 . 6 

0.7 

44 . 1 

1 . 5 

38.5 

1 . 0 

800 

39.8 

0.3 

37.5 

0.9 

36 . 8 

0.8 

1000 

42.2 

0.5 

* 

.... 

35 . 6 

1 . 1 

AVE 

ACCEL 

LEVEL 

(DB) 

7 1 . 4 

83.1 

75.2 

AVE 

VEI..OC 

LEVEL 

(DB) 

75  ^ 7 

87.8 

81.8 

AVE 

DISPL 

LEVEL 

(DB) 

35.9 

41.2 

40,6 

ACCELERATION  - DB  RE  1 MICRQ-G  (RMS). 

VELOCITY  - DB  RE  1 MICRO-INCH-PER-SECOND  (RMS). 
DISPLACEMENT  - DB  RE  1 MICRO-INCH  (RMS). 

* - DATA  AT  OR  BELOW  INSTRUMENTATION  NOISE-FLOOR. 
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ON-SITE  OBSERVERS  LOG 
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Pq  / pf  3 

RAPID  TRANSIT  VIBRATION  OBSERVERS  LOG  Date  /I  UP..  /4.  )9S>0 
Location  £ /£, T*/ st. , Sr^tJc/y  n J A fY  Observer  JO/  zfg»wr^--^  o 


Event 

Time 

Car 

Type 

Track 

No.  of 
Cars 

Approx* 

Speed 

Remarks 

J 

3.70 

R.4X 

4 

& 

4" 7/"^k  / : jforlhtao<sn<l  IccaJ 

X 

3.72:4$ 

R4X 

* 

JO 

k/ri'Tf’  J Tr*.<Lfc  X : /f*r£/i loon <1  express 

3 

3 

? 

7f*-C-k  $ ’ l oond express, 

4 

JZ42 

J 

? 

7r+*-k4-  J S&u£tiJ>w*<l  /oc^f 

S 

3.*a$ 

/?42 

J 

# 

v — 

£ 

Va 

?/jo 

2 Q.r&ss>e.d  <=*-/  s/'/e. 

7 

/e  3P 

4 

? 

/?44 

4 

? 

9 

/ 

JO 

V.  2 

#4A 

JO 

J 

JO 

4 

JJ 

K4%1 

3 

f 

JX 

3:3*? 

t^/so 

/ 

X 

JS 

3>:4X 

*%» 

4 

? 

3:45 

A 

? 

SJooJ 

/r 

3 :4b 

Z4a 

/ 

8 

jt 

3SX 

R4% 

2 

JO 

5/ouj 

/7 

*X74o 

/ 

JO 

2.  ’i.rA.tn  5 d ro ss>e.cj 

A4X 

4 

JO 

j aJ~  sff~e. 

3 :SS 

*%> 

3 

jo 

/? 

4:t>\ 

R3X 

/ 

8 

XO 

a 

JO 

XI 

^%&J44 

3 

JO 

XI 

4:63 

**&> 

4 

8 

X3 

3 

JO 

S/*.J  t*jle.e./  *>r  f/rs~/~  <2<^r~ 

24- 

*-xHo 

/ 

3 

as 

J 

8 

at 

4JL 

AYsc 

4 

JO 

XI 

f;/7 

**%* 

/ 

JO 

x# 

3 

JO 

41 


PgJl_of_3_ 

RAPID  TRANSIT  VIBRATION  OBSERVERS  LOG  Date  Au 4 . /4.  !*)$(> 
Location  /S'**  £/*  r// Sty  Br&&Jr7yn . Z\7  Y Observer  D,6*  *•7  A.S-O 


Event 

Time 

car 

Type 

Track 

NQ  . of 
Cars 

AppreX* 

Speed 

Remarks 

a? 

*% 

/ 

8 

SO 

R^%0 

4 

(P 

Si 

/ 

/7) 

_ _3A 

**%> 

/ 

33 

RS? 

V& 

JL  Tir^/ns 

34 

R*%0 

/ 

JO 

35* 

7144 

3 

8 

34> 

*% 

4 

70 

37 

R44 

4 

5 

3P 

R44 

3 

5 

3? 

4.4-x 

*%< 

a 

40 

AX7/36 

~4l 

<? 

41 

**#* 

3 

70 

42 

**%* 

/ 

70 

/Otoph 

43 

R44 

3 

8 

/Omph 

44 

A44 

2 

? 

ID  mph 

45 

R4C 

3 

70 

Su/Zy  J5e^4e</  a»</  S 7*-tf  c//xp_ 

41 

R3X 

4 

? 

47 

«*7/so 

/ 

? 

4$ 

R4-X 

3 

? 

Pd/Z/  3 e^/e/ 

49 

&;&o 

R 44 

2 

? 

5<? 

S-Pl 

3 

8 

5/ 

S:o8 

X*7/io 

'/z 

'*//a 

Ttrauns 

5& 

Sill 

1 

70 

J3e-.r-77~ 

53 

5;pa 

7 

8 

25  mpK 

Pa-tZ /d.//y  / £?&-c/ 2o/ 

54 

5:  IS 

**fa 

4 

70 

Pd/Zy  Z&&.  c/*.  <J 

55 

S\li 

3 

70 

PoZZy  /ca</cc/ 

«*%* 

2.  z s>  cr&sse-c/  <*-Z  s/Ze. 

57 

844 

3 

8 

25  Kpk 

Pu  / Zy  Z e g/ 

£? 

3 

70 

25WpJ) 

Pd/Zy  /^Ao/e</ 

42 


Pg  3 pf  3 

RAPID  TRANSIT  VIBRATION  OBSERVERS  LOG  Date  Auo..  /4 
Location  SS44  £/£  ru  , Sr^^J^Jynj  Observer  H4  4K.  ^ £» 


Event 

Time 

Car 

Type 

Track 

No.  of 
Cars 

AppreX 

Speed 

Remarks 

S7 

R3Z 

/ 

JO 

Jy  /oaus/^c/ 

60 

3 

/o 

/-tj//y  /oA-c/ e c/ 

6! 

**%c 

4 

? 

J-o/Z'y  z^^o/ec / 

6% 

sax 

**fa 

X 

8 

c/e.  «/ 

63 

SAX 

4 

JO 

X2 */Jy  /c>^c/^c/ 

64 

S:4X 

*«%* 

3 

JO 

£u7/y  ^A^/e/ 

6£ 

SAL 

//* 

'°/r 

* £mXZr&/r*'jLZ-J*J 

66 

*7i* 

3 

? 

fu//y  /pa-g/g-c/ 

67 

R*Vso 

~4\ 

? 

J~a//y  /<s>A.«/ec/ 

6? 

**#*. 

1 

$ 

S/ouJ 

£ )+7  p 7y 

67 

«*%* 

/ 

JO 

^-r?sa~//y  /^ac4</ 

70 

4 

JO 

£u//y  /&&~a/&.c/ 

7/ 

**%0 

3 

JO 

£u/fy  /^a^j/e-c/ 

7X 

5:57 

Z3X 

4 

? 

Tr/»-/yi  sT^&yp  <z-c/ 

43 


Pq  / of  P. 

RAPID  TRANSIT  VIBRATION  OBSERVERS  LOG  Date  Auq  . JS".  J9&/0 
Location  'S46  E/&  ™ S*.,  BrceA/ynj  A/Y Ob  server  Dito  rug*  Sa 


Event 

Time 

Car 

Type 

Track 

NO.  of 
Cars 

Approx, 

Speed 

Remarks 

/ 

**%0 

/ 

? 

5 

a 

F 

FltJ^Y  F^de-d 

3 

4 

e 

JG-ZS' 

meh 

4 

JZ44- 

3 

z 

/O  - /f 
y»ph 

F 

**7/3o 

4 

? 

/S--PO 

rnph 

/ 

9 

/a  ~/S 
mph 

7 

a 

/O 

lomph 

Fully  /c>&-c/e-cJ 

? 

£44 

3 

? 

/r-a© 

mph 

9 

/?3? 

/ 

s 

10  mph 

Fully 

JO 

**#* 

a 

JO 

mph 

Fully 

Ji 

4 

? 

JS  mph 

Jzmp  J~y 

/a 

a 

JO 

/s-ao 

r*ph 

FoJ/y  /pA-d&d. 

j s 

3 

JO 

TSMph 

£**p  Ty 

/4 

/ 

? 

IS  mph 

Jzmpfy 

JS 

/?44 

a 

_g\ 

/a  mph 

Fu//y  /&&.  d&J 

J6 

**& 

/ 

9 

/s  jmp  A 

17 

/?44 

3 

? 

aa-ar 

y*ph 

/?<?4 

~a| 

? 

IS  mpk 

Fu  J /y  F^d^-  d 

19 

3 

JO 

20-Z.S 

yy>ph 

AO 

*32 

/ 

? 

IS  mph 

a/ 

*=%<> 

4 

JO 

70  mph 

aa 

_i_ 

JO 

ISmplr) 

Part IA-l(y  F(S~J e-d 

as 

R9%0 

a 

JO 

mph 

Fully 

*4- 

4 

f 

7Smpl\ 

Bmp’ty 

/ 

)0 

IS-  SO 
mph 

20 

£44 

3 

2 

7Smph 

a? 

**%<> 

/ 

9 

is-xe> 

mph 

Bmpfy 

a? 

a 

JO 

JO  mph 

Folly  /**•  c/g</ 

a? 

so 

IS  mph 

FdrFa-J/y  /&A.de.d 

3^ 

3 

JO 

/S  mph 

44 


pq  X of  X 

RAPID  TRANSIT  VIBRATION  OBSERVERS  LOG  Date  Auce.  / 5~.  /9<?6 
Location  /JS*£  £ r" Si.j  Arttk/y*.  A/y  Observer  CWA.  "Sc 


Event 

Time 

Car 

Type 

Track 

NQ . Of 
Cars 

Appro a 

Speed 

Remarks 

31 

RX7Ac 

/ 

? 

I5r*pl 

P#-rf / a*  / 7 / /t* .fi/e</ 

31 

R44 

3 

3 

33 

R4-4- 

X 

? 

is  >Mp  h 

Fully  /co-Je-J 

34- 

*”/3c 

1 

? 

mph 

3s 

84-4- 

3 

9 

is  A 

Sw\piy 

34 

84  X 

4 

? 

16  mph 

Bmpty 

37 

X 

JO 

tt>  *1/dA 

Fu  l(y  Joej4 «-c/ 

38 

£44 

3 

? 

imph 

£*\  pty 

39 

4 

JO 

ZS  *1  pk 

£mpty 

4o 

4 

JO 

Empty 

4/ 

83  X 

1 

8 

Fu'/fy  /oe-de'J 

4A 

R44 

X 

? 

Fo//y  /ee-dn-d. 

43 

3 

JO 

P*.irt/+./ty  /e+-c/e.c/ 

44 

/ 

?\ 

toMph 

Empty 

4S 

3 

JO 

XFMpJl 

44 

«Yi* 

4 

8 

ISnph 

£r*)fi  ty 

47 

R44- 

X 

8 

/Ompli 

Fmp  ty 

4 ■? 

R4%x 

l 

8 

tempi) 

Empty 

49 

4 

? 

tt  mp  l( 

Empty 

So 

R44 

X 

8 

I5mph 

FXrt^J/y  ■*.*/ 

SI 

«4%-x 

3 

lo 

iSnpli 

Empty 

SI 

X 

JO 

tcmpk 

£y*p  ty 

S3 

1 

8 

Empty 

414  copies 
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